JO                    THE  FOUNDATIONS  OF  PERSONALITY
maturely delivered infants Minkowski (1922) states that crying occurs
as early as the sixth month after conception. These vocal expressions, of
course, are no more significant than any other muscular responses. It is only
important to note that the mechanism for such behavior is developed
previous to birth.
'Likewise the systemic or organic senses appear in the later months of
fetal life. Movements of the digestive organs have been observed, and some
investigators believe that peristaltic reactions begin before birth. If this
proves to be correct, we may say that the foundation of the hunger drive
is laid down in this period. (Premature babies show, as a rule, less well-
developed hunger patterns than do normal-time infants.) In fact, many
of the general bodily movements already noted seem related to this hunger
"drive."
According to Minkowski, facial reactions begin in the early weeks of
the fetal period, and there is no reason to doubt that during the subsequent
weeks the facial muscles get considerable "practice." Some of those who
have worked with fetuses are also convinced that states of fatigue are en-
tirely possible. It may even be that the quiescent periods in prenatal life
represent what has been called "fetal sleep."
All these prenatal features are, of course, closely bound up with the
operation of the nervous system, and we must now review some important
items in the development of this system.
THE DEVELOPMENT OF THE NERVOUS SYSTEM
The nervous system, so important to co-ordinated adaptation of the or-
ganism to its environment, also passes through important changes in pre-
natal life. There is a considerable difference of view as to just how this
neural development occurs. But from the work of Coghill it is evident that
in the early stages of embryonic and fetal development, as in the lower
forms of life studied by Parker (1919) and others, muscular response comes
about through direct chemical or mechanical stimulation of the muscles.
Only later, in the course of maturatioh and learning, do the neural fibers
in the muscles get hooked onto those of the sensory system. In the non-
motile stage of the growth of the salamander Amblystoma, although both
the sensory and the motor neurons are present, no connection exists be-
tween them. The muscles will respond to direct mechanical stimulation,
but not-when tactile or even chemical stimuli are applied to the skin. The
ability to respond to tactile or chemical stimuli to the skin is dependent
upon the growth of a third series of cells, which bridge the gap between
the sensory and the motor patterns. These are the rudimentary "adjustor"
iieurons. The first to develop lie, says Coghill (1929), "in the floor plate of
the medulla oblongata and the upper part of the spinal cord." In the non-
motile stage these cells are unipolar, and the one pole extends either to